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HISTAMINE H3 RECEPTOR ANTAGONISTS, PIUSPARATION AND 
THERAPEUTIC USES 

The present mventian relates to histamine H3 receptor antagonists, and as such are 
5 useful in the treatment of disordej^ responsive to the inactivatioTi of histaimae H3 
receptors, such as obesity, cognitive disorder's, attention deficit disorders, and the like. 

The histamine H3 receptor (H3R) is a presynaptic ao.toi'eceptor and hetero - 
receptor found in the periphera! and central nervous system and regulates the release of 
histamine and other neurotransmitta-s, sudi as serotonin and acetylcholine. This is an 

10 example of m E3 receptor mediated cellular respoase. Recent evidence suggests tiiat the 
H3 receptor shows intiinsic, coBsLitutive activity, in viti'O as well as in vivo (i.e. it is 
active in the absence of an agonist). Compound?; acting as inverse agonists can inhibit this 
activity. A histamine H3 receptor antagonist or inverse agonist would tlierefbre be 
expected to increase the release of 1:13 receptor -regulated neutotran.snaittej~s in the brain, A 

1 5 histamine H3 1'eceptor agonist, on tlie contrary, leads to an iniiibition of the biosynihesis 
of histaraine and an irihibition of the release of histamme and also of otiier 
neurotransmitters such as serotonin and acetyidioline. The histamine H3 receptor is 
relatively neuron specific and inhibits the relejwie of a numbisr of monamincs, including 
histamine. Selective antagonism of the histamine H3 receptor raises brain histamine 

20 levels and inhibits such activities as food consujtnption while minimizing non-specific 
peripheral consequences. Antagonists of the histamine H3 receptor increase synthesis 
and release of cerebral histamine and otiier monoamines. By tliis mechanism, tliey induce 
a prolonged wakefiihiess, improved cognitive fimction, reduction in food intake and 
normalization of vestibular reflexes. Accordmgly, the hi.stamine H3 receptor is an 

25 important target for new tlierapemics in Aizheimer disease, mood and attention 

adjustments, cognitive deficiencies, obesity, dizziness, schizophrcaiia, epilepsy, sleeping 
disorders, narcolepsy and motion siclmess. 
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The majority of iiistamme H3 receptor antagonists to date resemble Mstamine m 
possessing an imidazole ring gener ally substituted in the 4(5} position (Ganellm et 
Ars Pharmaceutica, 1995, 36:3, 455-468). A variety of patei^ts and patent applications 
directed to antagoRists md agonists having such structures include BP 197840, BP 
5 494010, WO 97/29092, WO 96/38141, and WO 96/38142. These imidaaoIe-contaiEting 
compounds have the disadvantage of poor blood-brain barrita- penetration, interaction 
with cytochrome P-450 pxotems, and hepatic and ocular toxicities. 

Non~itnidazole nenroactive compounds such as beta histamines (Arraiig, Eur, J. 
Phann. 1985, 111:72-84) demonstrated some histamine H3 receptor :^ctivity but with poor 

10 potency. BP 978512 published March 1, 200!) discloses non-imidazole aryloxy 

alkyiamines histamine H3 receptor antagonist but does not disclose the affinity, if any, 
, of these antagonists for recently identified histamine receptor GFRv53« described, below. 
EP 0982300 A2 (pub. Maich 1, 2000) discloses non-imidazole alliyamines as Mstamine 
HS receptor iigands. The subject invention is distinct from EP 0982300A2 in die structure 

1 5 and activities of the pi-esent compound's. 

Histamine mediates its activity via four recej>tor subtypes, HIR, H2R, H3R and a 
newly identiired receptor designated GPRv53 [(OdaT,, et ai, J.Biol.CSiem. 275 (47): 
36781-6 (2000)]. Allhough relatively selective Iigands have been developed for HIR, 
H2R and HSR, few specific Iigands have been developed that can distinguish H3R from 

20 GPR v53, GPRv53 is a widely distributed receptor found at high levels in human 
leukocy tes. Aciivation or inhibition of this receptor could re«uit in undesirable side 
effects when targeting antagonism of tlie H3R receptor. Furthermore, the identification of 
this new receptor has fiuidamentally chaitiged histainiiie biology mid must be considered 
in the deveiopnient of histamine H3 receptor antagonists. 

25 Because of tire umesolved deficiencies of the compounds described above, thex-e is 

a conthiuing need for improved methods and compositions to treat disord^ associated 
with histamine H3 receptors. 

The present inveation provides compounds that are useM as histamine H3 
receptor antagonists. Xn anotfrer aspect, the present invfaition provides compounds that 

30 ai-e useful as selective antagonists of the histamine H3 receptor but have little or no 

binding affinity of GPRv.S3. In another aspect the present invention includes methods of 
mf^ing the compoonds of Formula I or H or III. In yet another aspect, the present 
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inventicai provides pharmaceufei compositions compmiiig antagonists of the histamine 
H3 i-ece^tor. 

In yet another aspect, the present invention provides compounds, pharmacentical 
5 compositions, and methods useful in the treatment of obesity, co^itive disorders, 
attention deficit disorders and other disorders associated with histainijie H3 receptor. 
The present invention is a coni;potmd stnicturaiiy represented by Formula I; 




10 or pharmaceuticaily acceptable salts tha-eof wherem: 

»CONR3r4^ 




13 r2 is 



20 



-Hydrogen, 
-NH~(C| -C6) alkyi, 
■NH-(Ci~C4) aikyiene-phenyl, 
.NH(C3-C6)cycloakyi, 



-N N—CH3 
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wliereiii; 

r3 is hydrogen, 

~(Ci-C4)ii1icyI, 

5 ... R^is 

-{Ci-C4)alkyl 

'(Ci-C4) alkylene-phenyl, 
wherein and R"* can cyclize to form, together with the hitrogoi to which they 
are attached, a five or sk-iijembered rmg, wJierem optioiially one of the carbons 
10 of the ring formed by said nitrogen, r3, and , is replaced by a nitrogen or 

oxygen, and wherein said ring is optionally ftirtlier substituted by K^, 
and 

r5 is hydrogen, 

-(C J-C4) alfcyl, wherein optionally r5 foi'im a three to five membei-ed ring 
15 widi the iiitrugea contoining ring to which it is attached, 

"(C j,-C4) alkyiene -,N-pyn-oiidmyl, 
"{Ci-C4) alkyiene -N- piperidiiiyl. 
While ail of the componnds of the present invention are nsetiil, certain, of the 
compounds are particularly interesting and are preferred. The following listing sets out 
20 several groups of preferred compounds. It will be uiiderstood that each of the listings 
may be combined with other listings to create additional groups of preferred 
embodiments. 

1. Hie a^mpound of Formula I, wherdn r1 is CONR%4 , and r3 and R'* cyclize to 
form, together with ihe nitrogai to which tJiey are altiiciied, a five membered ring, 

25 and said ring is fordier substituted by -CH2- pyrrolidinyi. 

2. The coinpoimd of Formula I, v/herein is CH2'N'R-^r4 ^ .^^d ^3 -^4 cyclizcto 
form, together with the nitrogen to which they are attached, a five membered ring, 
aid said ring is fmthei- substituted by -CH2- pyrrolidinyi, 

3. The compound of Formula I wherein R^ is N r3r4 r3 and R** cyclize to form, 
30 together with the nitrogen to which they are attached, a five membered rmg. 
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4, Tlie compo«ii<i of FoiBiuia 1 wbsrein R2 is N R^R-*, and r3 mid cydize to form, 
together with the niliogen to wMch they are attached, a five loembered dug. 

5. A compound of Formula IT 



{ in ) 

The present invention is a phmTQaceiitical coBipositioo which comprises a 
10 compound of Fonuuk I or II or III aud a phai'uiaceutically acceptable carrier. 

PhaiBiaceutScal fbrraHiations of Formula I or 11 or III can provide a method of selectively 



the metliods of this invention encompass a prophylactic and therapeutic administration of 

15 a compotttid of Formula I or 11 or III 

The present invention further provide sa aatagonist of Fonnula I or 11 or IH 
which is characterized by having little or no binding affinity for the histamine receptor 
GPRv53. Thus, a phaiTOaceulical preparation of Formula I or II or ITI can be useful in tiie 
treatnieut or prevemion of obesity. copiii,-.o d; .('i-di.'; ^, a'\'! '\oh. doiu disorders and The 

20 like, which coinprises administering to r, sub '.^m u. sKv ti i-jcli u.^tinciu cu prcvenUou 
an effective amount of a compound of Fonnula I ox U or III, In addition, a 
piiarmaceuticai preparation of Formula I or 11 or ill can be usetui in fee treatment or 
prevention of a disorder or disease in which inhibition of the histamine H3 receptor has a 




, whei-eiji Z is -carbonyl-, or-CH2-. 



5 



ill) 

6. A compoimd of Formula HI 




inci easing histatnine levels in ceils by contacting the cells with an antagonist of the 
Mstamine H3 receptor, the antagonists being a compound of Formula I or 11 or HI Thus, 
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beneficial effect or the treatment or prevenfiofl of eatmg disorders which coinprises 
administermg to a subject in need of such treatment or preveiitioft an effective amcjunt of 
a compoxmd of Formula i or 11 or liL 

5 

DETAILED BESCRiFnON OF THE INTVENTION 

Genaara! terms used in the descnplion of compoands, compositions, aad metiiods 
herein described, bear their usual meanings. Tlirougliout the instant application, the 
following tei-ms have the indicated meanings: 
10 The term "GPRv53" means a recently identified novel histamine receptor as 

described in Oda, et al, supra. Alternative names for this receptor are P0RT3 or H4R. 

The temi "H3R" means to the histamine H3 receptor that inhibits tlie release of a 
anmber of tnonoamines, including histamine 

The term "HlR" meaiis to the histionine HI receptor subtype. 
15 The term '*H2R" means to the histamine H2 receptor subtype. 

The terra "selective H3R antagonists" is defined as ike ability of a compound of 
the present invention to block foi-skolin-stimdated cAMP production in respi>nse to 
agonist R C-)a methylhistamine. 

In the general formulae of tiie piiesent document, the general chemical terms have 
20 their usual meanings. For example; 

"Alkyiene" are a satorated hydi-ocarbyidiyl radical of straight or branched 
contiguratioii made up of from 1 to 4 CEuboa atoms, hiciuded wiihiri the scope of tiiis 
term are methylene, 1,2 -ethane-diyl, l,l-ethane-diyl» 13-propane diyl, L2-propane diyl, 
1,3 butane-diyl, 1,4 -butane diyl, md the like. 
" 25 "Cs-C? cycioaikyiene" are a saturated hy<^ocarbyidiyi radical of cyciic 

configuration, optionally brandied* made up of from 3 to 7 carbon atoms. Included 
vithtn the scope of this term are cyclopropyl, cyclobutyi, cyciopentyi and cyclohexyl, and 
tlie like, 

"Alkyi" are one to six carbon atoms such as methyl, ethyl, propyl, butyl, pentyl, 
30 hexyi, and the like, and isomeric forms thereof. 
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"Aryi" are six to twelve carbon atoms such as phenyl, alpha -sapbthyl, beta - 
aaplithyl, m-methyiplieayl, p-trifiuoroinetfaylphenyi and the lilss. The aryi groups caa 
also be substituted with one to 3 hydroxy, fluoro, chloro, or bjEomo gyoups. 

"CycIoaikyF are three to six carbon atoms such as cyciopi-opyl, cyciobutyi, 
5 cydopentyi and cyclohexyl, and tlie like. 

"•(C1-C4) alkyiene-N-pyirolidinyl" is; 

-{CH2)^ ~~rs{^^^ wherein n=1 --4 
"-(CJ-C4) alkylene-M-piperidmyl" is; 

-(CH2)y^-N|^ y wherein n=1 -4 

10 "Halogen" or "halo" means fluoro, chloro, btomo and iodo. 

"Composition" means a pharaiaceuticai composition and is intended to encompass 
a pharmaceutical product comprising the active ingrediemCs), Formula I or II or III, and 
the inert jngredient(s) that make up the earner. Accordingly, the pharmaceutical 
compositions of the pres^it invention encompass any composition made by admixing a 

1 5 compound of the present invention and a pbamiaceutically acceptable carrier. 

The term, "unit dosage form" means physically discrete units suitable as nnitary 
dosages for human subjects and other non-human animals, each unit containmg a 
predetermined quantily of active material calculated to produce the desh'ed therapeutic 
effect,,in association with a suitable pharmaceutical carrier. 

20 The terxns "treatiiig" and "treat," as used he.rein, include tlieir generally accepted 

meanings, Le., prevoEitiag, proliibiting, restraining, alleviating, ameliorating, slowing, 
stopping, car reversing the progression or severity of a pathological condition^ described 
herein. 

The invention includes tautomeis, enantiomers and other stereoisomers of the 
25 compounds also, 'fhus, as one skilled in the art knows, certain aryls may exist in 
tautomeric forms. Such variatioris are contemplated to be within tiie scope of Oie 
invention. It will be understood tiiat, as used herein, references to the compounds of 
Fonimla I or 11 or HI are meant to also inchide the pharmaceutical salts, its enantiomers 
and racemic mixtures tiiereof , 



wo 2»05.mS2S93 



PCTAIS2<J05A}054'9i 



-S- 

As used hereiji, the term "stereoisomer" rctors to a compound made up of tlic 
same ntosns bonded by the saiiie bonds bnt having differenr three-diaiCJ-iSfonal structures 
whidi aie not mteidiaiigeable. The three-dimemioiaal stiuctures are called 
configurations. As used herein, the term "enantiomer" refers to two stereoisomers whose 
5 inolecales are nonsuperimposable mirror images of one another. The tsxm "chinil center" 
refers to a carbon atom to whidi four different groups are attached. As used herein, the 
" term "diastereomers" refers to stereoisomers which are not enantiomers. In addition, two 
diastereomers which have a different configuration at only one cliiral center are referred 
to herein as "epimers." The temis 'Vacemate," "racemic mixture" or "racemic 
10 modification" refer to a mixture of equal pints of enantiomers. 

The term "enantiomeric emichraent" as used herein refers to the increase in the 
. amount of one enantiainer as compared to the otiier, A convenient method of expressing 
the ejiantiomeric emidnneat achieved is the concept of enantiomeric excess, or "ee," 
which is found using die foUowiitg equation: 

15 

ee ^£^- B' XiOO 

wherein is die amottnt of the first enantiomer and is the amount of the second 
20 enantiomer. Thus, if the initial ratio of the two enantiomers is 50:50, such as is present in 
a racemic nnxture, and an enantiomeric enrichment sufficient to produce a fina! mtio of 
70:30 is achieved, tJ)e ee with respect to the first enantiomer is 40%. However, if the 
fmal ratio is 90; 10, the ee xvitli respect to fee first enaniiomer is 80%. An ee of greater 
dian 90% is preferred, an ee of greater than 95% is most preferred and an. ee of greater 
25 than 99% is most especially preferred. Enantiomeric enrichment is readily determined by 
one of ordinary skiU ui the art using standard tecimiques and procedures, such as or 
high performance liquid chromatography with a chiral column. Choice of the appmpriate 
diiral coluixm, eluent and conditions necessai-y to effect sepai-ation of the enantiomeric 
pair is well widiin the knowledge of one of ordinary skill in tlie art In addition, the 
30 specific stereoisomers and enantiomers of compounds of Formula I or II or III can be 

prepared by one of ordiimry skill in the art utilizmg well known techniques and processes, 
such as diose disclosed by J. Jacques, et aL> " Bnantiomers. Racemates, and Resolutions, " 
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Joiin Wiley and Sons, liic, 19Si, and EX. Eliel and S.H, Wleii, " Steteockim istry of 
Organic Compouiids, " (Wiley-Intersdence 1994), and Biropean Patent Application No. 
EP-A-S3S44S, published April 29, 1998. Exaaiples of resolutions Include 
recrystallkation techniques or chiral chromatography, 
5 Some of the compounds of the present hiveation have one or moi-e diirai centers 

and may exist in a variety of stereoisomeiic configurations. As a consequence of these 
chkal ceaters, tlie compoimds of the present invention occur as racemates, inixtm-es of 
enantiomers and as individual enandomers, as well as diastexeoinei,^ and mixtures of 
diastereomers. All such raceraates, enantiomers, and diastereomers are within the scope 

1 0 of the present invention- 

The term.s "R" and "S" are used herein as commonly used in organic chemistry to 
denote specific configuration of a chiral center. Tlie terra "R" (rectus) refers to that 
configuration of a cMral center widi a clockwise relationship of group priorities (highest 
to second lowest) when viewed along the bond toward the lowest priority group. The 

15 term "S" (sinister) refers to that configurMion of a chiral center with a counterclockwise 
relationship of group priorities (highest to second lowest) when viewed along the bond 
toward the lowest priority group. The priority of groups is based upon their gtoniic 
number (in order of decreasing atomic number). A partial list of priorities and a 
discmsion of stereochemistry is contained in "Nomenclature of Organic Compounds: 

20 Principles and Practice," (J.H, Fletcher, et ciL eds<, 1974) at pages 103-120, 

The designatioii ** ""^ " refers to a bond that pmtmdes forv^-'ard out of the plane 
of the page. The designation "'" " refers to a bond that protrudes backward out of the 
plane of the page. The designation " " refers to a bond wherein the stereochemistry 
is not defirjted. 

25 In general, the term •'phannaceutical" when used as an adjective means 

substantially non-toxic to living organisms. For example, ifee term "pharmaceutical salt" 
as used hra-ein, refers to salts of the compounds of Formula 1 or H or III which are 
substantially non-toxic to living organisms. See, eg., Berge, S,M, Bighley, L.D,, and 
Monkhouse, D.C, "Pharmaceutical Salts," J, Phaim. Sci, 66:1, 1977. T>i>icai 

30 pharmaceutical salts include those salts prepiired by reaction of the compounds of 

Formula 1 or S or III svith an inorganic or organic acid or base. Such salts are known as 
acid addition or base addition salts respectively. These phannaceutical salts ftequenth' 
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liave enhanced soUihiiin ch;iracien;tiC^ cO'r.pC'icJ t"- trx oompounJ from vJiich they arc 
derived, mid tlius arc often more amenn])ie lo fbnnulaiion as liciud<- or cmiUsions. 

The term "acid addition salt" refers vo a salt of a compoiuKi of Formula I or H or 
ni prepared by reaction of a compound of Formula I or II or III with a mineral or organic 
5 acid. For exemplification of pharmaceutical acid addition salts see, e.^.^ Berge, SM, 
Bighley, L.D., and Monkhouse, D.C., .T. Pharm. Sci., 66:1, 1977. Since compounds of 
this invention can be basic m nature, they accordingly react with any of a number of 
Inorganic and organic acids to form pharmaceutical acid addition sahs. 

Tiie phairr).aceulical acid addition salts of tite invention aire typically formed by 

iO reacting the compound of Formnia I or H or HI with an eqnimolaj' or exc^^ss amount of 
acid. Tiie reactants are generally combined in a mutual solvent such as dietiiylether, 
, tetrahydrofm'an, methanol, ethanoi, isopropanol, benzene, and the like. The salts 
normally precipitate out of solution within about one hour to about tea days and can be 
isolated by filtration or other conyeational methods, 

15 Acids commonly employed to foon acid addition salts are inorganic adds such as 

hydrochloric acid, hydrobromic acid, hydroiodic acid, sul&iric acid, phosphoric acid, and 
the like, and acids commonly employed to foim such salts are inorganic acid's such as 
hydrochloric acid, hydrobromic acid, hydroiodic acid, sulfuric acid, phosphoric acid, and 
the like, and organic acids, such as p-toluenesulfonic acid, methanesulfooic acid, oxalic 

20 acid, p-bromophenylsulfonic acid, carbonic acid, succinic acid, citric acid, benzoic acid, 
acetic acid and the like. Examples of sudi pharmaceuticaliy acceptable salts thus are the 
sulfate, pyrosalfiate, bisulfate, sulfite, bisulfite, phosphate^ monohydrogenphosphate, 
dihydrogenphosphate, metaphosphate, pyrophosphate, chloride, bromide, itxlide, acetate, 
propionate, decanoate, caprylate, acrylate, formate, isobutyrate, cajKoate, heptanoate, 

25 propiolate, oxalate, malonate, succinate, suberate, sebacate, fnmarate, maleate, 
butyne-l,4-dioate, hexyne-I,6-dioate, benzoate, chlorobenzoate, methylbenzoate, 
dinitrobenzoate, hydroxybenzoate, methoxybenzoate, phfhalate, sulfonate, 
xylenesulfonate, phenylacetate, phenylpropionate, phenylbutj^xate, citrate, lactate, 
p-hydrosybutjTate, glycollate, tartrate, methanesidfonate, propanesulfonate, 

30 naphthalene-1 -sulfonate, napMhalene-2-sulfonate, mandeiate and the like. 

The term "base addition salt" refers to a salt of a compound of Fomiula I or II ox 
III prepared by reaction of a compound of Formula I or II or III witii a mmeral or organic 
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base For cxerapiificaiion of plianiiaueu^ical Da.-o duCi^jr^ ^ee, e.{>.. B^'gc. S.M. 
Bighkv, L D,. md Monkiiouse. D.C., J, Pharm. Sci., fif'i: i , 1^77 Th> invent ton al^o 
conlemplates pharmaceirtical base addition salts of compounds of FonmUa i or U or III. 
The skilled artisan would appreciate tiiat some compounds of Fomiuia I or 11 or III may 
5 be addic in nature and accoidingjy react with my of a number of inorganic and organic 
bases to form phannacewticai base addition salts. Examples of pharmaceutical base 
addition salts sxe the ammomum, Hthiuin, potassium, sodium, calcium, magnesium, 
metfayiamine, diethyl amino, etiiylene diamino, cyclohexylaniirio, aiid ethanolamino salts, 
and the like of a compound of Formula I or II or III. 

10 The compounds of Formula 1 or II or III, vvhen existing as a diastereoxneric 

mixture, may be separated into diastereomeric pairs of enantiomers by, for example, 
fractional crystaUizatioti ixom a suitable solvent, for example methano} or ethyl acetate or 
a mixture tiiereof. The pair of enantiomers thus obtained may be sepaiated into 
individual stereoisomers by conventional means, for example by tlie use of an optically 

15 active acid as a resolving agent. Aitemativeiy, any enantiomer of a compoimd of the 
formnia may be obtained by stereospecafic synthesis using optically pure starting 
materials or reagents of Icsown configuration or through enantioseiective synthesis. 

The compounds of Formula I or II or Itl can be prepared by one of ordinary skill 
m die art following a variety of procedures, some of which are illustrated in the 

20 piocedm-es and schemes set forth below. The particulai- order of steps required to 
produce the compoimds of Formula I or II or HI is dependent upon tiic particular 
compound to being syiithesi/.ed, d .e siariirig compound, and the i-elative liability of the 
substituted moieties. The reagents or stari ing jnauriaiN are reaiiils- available lo one of 
skill in the art, and to the extent not commercially available, are readily synthesized by 

25 one of ordinary skill in the art follou big standard procedures commonly employed in the 
art, along with tlie vaiious procedures and schemes set forth below. 

The following Frepsa-ations and Examples are provided to better elucidate the 
practice of die present invention and should not be interpreted in any way as to limit the 
scope of the same. Those skilled In the art will reco^ze that various modifications may 

30 be made while not departing ft'ora the spirit and scope of tixe invention. Ail publications 
mentioned in the specification are indicative of Uie level of those skilled in the art to 
whidi this mvention pertains. 
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The tem\s and abbreviations used in the iosvmi Preparations and Examples have 
their normal meanings uiilcss otherwise designated. For exampie, as used herein, the 
foilowjjig terms have the meaniiigs indicated: "eq" refers to equivaleats; "N" refers to 
normal or normaUty, "M" refers to tnolar or molality, "g" refers to gram or gcmm, "mg" 
5 refers to milHgrams; "L" refej's to liters; "mL" refers to miiUiiters; "jiL" refers to 

microliters; "mol" refers to moles; "mmol" refei^ to mOUmoles; "psi" refers to pounds per 
squam inch; "min" refcirs to minutes; "h" or "hr" i-efocs to hours; "*t:" refers to degrees 
Celsius; "TLC" refers to thin layer chromatography; "HPLC" refers to high performance 
liquid clH-omatography; "R/' refers to retentiox^ factor; "R," refei^ to retention time; "8" 

10 refers to part per million down-field from tetiametJiyhiknc; "MS" refers to mass 

spectrometry, Obser\'ed Mass indicates (M+- 1) miiess indicated otherwise. "MS(FD)" 
.refers to field desoiption mass spectrometry, "MS(IS)'* refers to ion spray mass 
$pectrometi7, "MS(jFIA)" refers to flow iajectian analysis inass spectrometry, 
"MS(FAB)" refers to fast atom bombardment mass spectrometry, "MS{EI)'* refers to 

15 electron impact mass spectrometry, "MS(ES)" refers to electron spray mass spectrometry, 
"MS(APCi)" refm to atmospheric pressure chemical ionization mass spectrometry. 
"UV" refers to ultraviolet spectromeu-y, "'H NMR" refers to proton nuclear magnetic 
resonance spectrometry. In addition, "IR" refers to infra red spectrometry, and the 
absorption maxima listed for the IR spectra are only those of interest and not all of the 

20 maxima observed, "RT" refers to room temperature. 
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Scheme 1 



^t^^^^^O amine XW^W^KR' 

AA/f tosicadd ^^AAJ 
^ toluene '^'^ 



Pd{PPh3)2(Ph3(Br) 




,NRR' 




Preparation 1: 

(6-foromo-l^,3Atetrahydro»naphtha!en>2-y!)Hyctopettty}>ainin« 

Chaiged 50 niL round bottomed flask with 6-bromo-2-tetmiorte (0,750 g., 3,33 mmoies,, 
1 .0 eq.), cylccipeaty!ami»e (0,567 g., 0.648 ibL., 6.66 mmoles,, 2.0 eq,)aad catalytic 

10 amount of tosic acid. Fitted flask with a Dean-Staiic trap and heated maction imxiure 
overnight at 155 °C. The next day, removed reaiaimng solvent from reaction mixture 
using reduced pressure. Added 25 mL of raetiianol and placed reaction mixtmc on -an ice 
batii. Added sodium borpliydride (0,630 g., 16.6 mmoles, 5.0 eq,). Removed ice bath 
and allowed to stir for several hours. Partitioned reaction nrixtiire between ethyl acetate 

1 5 and 1 .0 N HCi aqueous solutioii. Extracted orgaiuc layer two times more with 1 .0 N HCl 
soliitioa. Combined acidic extractions and basifred with 5.0 N NaOH. Exti-acted basic 
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aqueous with metfjyiene chloride three timss. Combmed orgsnlc extracts and dried over 
Na2S04. Removed solvents using reduced pressure to obtain 0,429 g. (crude 
yield=:43%). Purified iising a reverse phase column and acetonitriie:TFA buffer solvent 
gradient Collected TFA salt of 6-bromo-l,2,3,4-tetrahydi'o-naphtiiaien-2->4)- 
5 cyclopentyl-amiae. PartitioKed the product between methylene chloride and 2.0N sodium 
carbonate solution. Washed organic layer with 2.0N sodiiim carbonate a second time and 
then with brine. Dried organic laj^er over sodium sulfate and tsmoved soivmt via 
reduced piessui-e to obtain 0.324 g.(yield==33%). Mass spectrum (APCl): 294 (M'^-fl ). 



pyn'oliditi-l-yhnethyl-pyrroUdia-i-yl)-aiethano»e. 

j p^o c edure A ; Charged 10 mL round bottomed flask with 6-bromo-l,2,3f4-tetrahydro- 
15 naphaialen-2-yl)-cyclopeutyl-amine (0.200g, 0,678 mnioles, 1 .0 eq.); (SK+)-l-(2- 

pytrolidinyhnetbyi)pyiroUdinone (0.152 g., 0.986 mmoles., 1.45 eq.); txi~n-butylamke 

(0. 13S g., 0.748 minoles., 1.10 cq.); 1 mL DMF; and tnms- 

dibromobjs(triphenyIphosphine)palladium (II) (8.1 mg., 0.010 mnioles., 0.015 eq.). 

Flushed reaction flask with carbon monoxide. Heated reaction mixture under a carbon 
20 monoxide balloon at 85 "C overnight The next day, prntitioned tlie reaction mixtm-e 

between ethyl ether and water. Extracted water layer two times more with ethyl ether. 

Washed the combined organic extracts with brine. Dried organic extracts over sodium 

sulfate and removed solvents under reduced pressure to obtain 150. 1 mg. (crude 

yield=56%) Submitted for reverse phase chromatography using Waters Xtesra MS CI 8 
25 5uM 19X1 OOmm column and acetonitciie and 5mM aqueous sodium carbonate buffer 

solvent system. Obtained 44.1 mg. (yield=16%). Mass spectrum (APCl): 396 (M^-fl). 



10 




Example 1 

Synthesis of (6-Cyctopenty! amino-5,6,7,8-tetrjrfjydro-)oaph9iaien-2-yI)-(2- 
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Chira! 




Example 2 



pyrrolidia-l-yl)-methaMone is prepared from l-(6-bromo-I,23,4-tetrabydro-iia|>hthalen- 
5 2-yl)-ptperidine and (S)-W- l-(2-pyrrolidmylinediyl)-pyrrolidine in a manner 

substatitialiy aQa!og0us to Procedure A> (See hemm Exmixplt 1% Startiag material, (6- 
bromo-l ,2;3,4 -teiraiiydro-naphtbalen-2-yl)-piperidme, was prepared from 6-bromo-2- 
tetralone mxd piperidine m a maimer substaritialiy analogous to Preparation 1. Mass 
Spectrum (ES+) 396. 



(2-PyrroJidin4-yImethy1*pyrrolidm-i-yl)-(6-pyiTolidm-l-yl-5^^ 



naphthaien"2-y{)-pyn'olidine and (S)-(-*-)-l-(2-p>TroMdmylHie&yl)-p>Trolidme in a 
15 maoTier SBbstaiitialiy analogous to I*rocedure A. (See herein Example 1). Starting 

niaterial, (6-bR>mo- l,23,4-tetrti!iydro-u8pIithaie.n-2-yr)-^ was prepared tmm. 6- 

bfQmo-2-teb:alone and pyiTolidine in a maimer substaiitially analogoiis to Preparation 1. 
Mass Spectrum (APCI) 382(MV1X 




Chiral 



10 



Example 3 



naphtbaleii-'2-yI)-xneihauone is prepared from l-(6-bromo-l,2,3,4-teti-abydro- 
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Example 4 

pyrrolidin-l-yO-methanonie is prepared from benz.}d-(6-bromo-1,23,4-tetfa1iydro- 
5 naphthaIeH-2-yI)~amme and (SH4-)-l-{-2-p5^olkljnylmetliyi)-pyri:olidme iii a manner 
substantially aiialogous to Procedure A, (See herein Example .1). Stfuting materiaL 
. taen?y1-(643romo~l,'2,3,4-tetrahydro-nap.h.thalen-2-yi)-amine, can be prepared from 6- 
biX)mo-2-tetralone and benzyl amine in a marnier substaafially aaalogous to Pteparatioa i. 
Mass spectrum (APCI) 41 S(M*+i). 




Chiral 



Examples 

(6.Butylammo-5,6,73-tetrahydro-iiaphthalen-2-yI)4>pyrroMdin"l-yimethyI- 
pyrrolidin-l-yl)-methanone is prepared from (6-broino-.l ,2,3,4-tctraltydro-naphthaIen-2~ 
yl)-butyl-amme and (S)-(+)~l-(2-p5-'rrol5dmyJme(byl)-pyiToMdine in a manner 
1.5 substantiaily analogous to Pro<»dur€ A. (See herein Example i). Starting noatmal, (6- 
■ bromo~l,2,3,4-tetrahydro-naphthalen-2-yl)-b«tyl-aiiMne, was prepajred from 6-bromo-2- 
tetralone and a-butylamine m a manner substantially analogous to Preparation 1. Mass 
spectrum (APCI) 384(M^i), 
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Example 6 

(6-M«rpholin-4-yl-5,6,73-tctr^ydro-naphthaIen-2-yiH2-pyr^^ 
p¥rroHdis-l-y])-xn£ih£iuoiie is prepared from 4-{6-bromo-l,2,3,4-teteahyt1ro~iiaphtjialen- 
5 2~yi)-morphoiine and (S)-(+)-l-(2-pyrroUdmyimethyl)-pyttolidine in a manner 

substantially analogous to Procedure A, (See herein Exainple 1). Sfertiag material, 4- 
(6-bromo-l,23,4-tetraiiydto-napfethaIe!n-2-yl)-tnorpholine, was prepared from 6-hrotTJO-2- 
tetraione and morpholine in a maimer substantially analogous to Preparation 1. Mass 
spectnim(APCU): 389(M*+1). 




e7 

6-PjTi"o8din»l-yl-5j6,7,8-tetrahydro-naphtiiialene-2-carboxyIicadd benafsylaniide; 
compound with trifluoro-acetic acid is prepared from 1-(6-brojno 1,2.3,4 tetiaiiydro- 
}k4»hih;ile«-2-\l)-p>iiohJint; ana bf jaxylaiiiiiie m aiuaimeA substaniu-'lly aualugous to 
Procedure V ^\\ccpi tevoj^o phase purification ui-cd 1 FA buCei iiisttad of podium 
taihuuaie baffw. (Sec heiau Exaoipie I) Stalling rnateurfL l-(6-biuiaO' 1.2 J\4- 
tetrahydro-uaphtbalBn-2-yl)-pyr,roMdine, was prepared frron 6-bromo-2-t.etralone and 



wo 20<»5:«)82S93 



i*CT/liS2005/005491 



"iS- 

pyrrolidine in ammmet substantially aaalogous to Preparation 1. Mass spectrum (ES+) 



5 Scheme 2 





Preparation 2 

10 Synthesis of 0-Oxo-5,6,73-tetrahydro-Haphthalene-2-carbomtri!c 

See also geaneoiily Org. Prep. Pcoced. M. Vol. 32, No, 1, 2000, p. 88. Charged 50 
niL round bottom flask wiUi copper<l) cyanide (1.34 g„ 0.0150 moles, 1.12 eq.), 6- 
brorao-2-teti'ftline (3.0 g., 1.33 mmoies, 1,0 eq.) and 13 mh N-methylpynt5Hdii>one, 
Heated for 5 hours at 180~200*C. Allowed reaction mixture to stir at room temperature 

15 over the weokead, Transfen-ed reaction mixture to 250 mL 3-tiecked, round bottomed 
flask fitted with a mechanical stirrer, a condenser, and an addition funnel Added 6.0 g. 
Celite ® and heated with stining to SC^C. Added 70 mL water aiKi 90 mL ethyl acetate 
to hot stirring reaction mixture. Turned off heat and allowed to coo! overnight wi&i 
stirring. The next day, filtered tlie reaction mixtm-e throng a Celite ® pad. Partitioned 

20 off water layer from filtered reaction mixture. Washed ethyi acetate layer wiih watei" 
once, then washed witii a 50:50 mixture of brine atid water twice. Dripped organic layei- 
dn-Dugii sodium sulfate to dry and removed solvents nnder reduced pressure to obtain 2.67 
g, of light brown solid. Pmified crude material via Biotage FLASH 40 L ® cartridge 
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(171 z ot sU(t.a ytl) usiTiK ni f thj-iaretate hexatic - p i^e ^ aciicnt Obtan 1 
g ( ' iek1-7is'~c) Ptoduci vva-> not completely p«K d in^i. is as m the nc> i k JlUou 
H-NlvlR (CDCU) 7.55 (JH.!»>, 7 53 (lH,d), 3 G villi, s), 3 12 ilH l, J=7Hz), 2,58 (IH, 
t, J-THz. 



Synthesis of 6<4-Meth} i-pij«razitt-l-yl)-5,6»734etrahydro-tmphthalene-^^ 
carbonitiile 

Added 100 mL tokienc and 10 mL efhyl etJSet to 6-oxo~5,6,7,8-tetrahydro- 

10 naphthalene- 2-cajiboiutriie (1.77 g., 10,3 ramoles., 1.0 eq.) and N-methyl pipemjaoe 

(1.24g., 12,4 mmoles, 1,2 eq.)- Added 4.3 g. 4A moiecular sieves to tlie reaction mixture 
and stirred at room temperatui-e for 1.5 hours. Heated reaction mixture to 55*C for 1 
hour. NMR of react ion iiiixture sample indicates siarting oiaterial stili present, Added 
another 0.8 eq, of N-metiiyl piperaziiie (8.2 ma»oles,, 0.82 g., 0.91 mL) to the reaction 

1 5 mixtmc and stirred at room temperatxire overnight. The next morning, an 'HMR of a 

reaction mixture sample showed only a siaali amount of starting material Filtered off the 
molecalar sieves witli filter paper and removed solvent under reduced pressure. 

Added 60 mL. 10% acetic acid:methanol solution and sodium cyanobomhydride 
(1.92 g,, 30.5 moies, 3.0 eq.)to reaction mixture. Allowed refaction mixtTire to stir at room 

20 temperature over the weekend. Removed solvents imder nednced pressure and partitioned 
the reaction nHXture between methylene chloride and 2.0 N sodimn carbonate solution. 
Collected organic layer and extracted aqueous two rnoi-e time witii methylene chloride. 
Combined organic extracts and dripped through sodium sulfate to dry. Removed solvent 
via reduced pressure to obtain 1 , 84 g, of bro wi oil. 

25 Partitioned between 1 .ON aqueous hydrochloric acid and 1:1 

ethylacetafe:ethyiether. Coliected acid layer arid extracted organic layer two more times 
with l.ON aqueous hydrodhlodc solution. Combined acid washes aiid extracted two times 
witii ethyletber. Disca-ded the ethylether extmcts. Basified the aqueous layer widi 5.0 N 



5 




Prepar ati o n 3 
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aqueom sodiimi hydroxide solutioi^. Extecied aqueous fom times witli etliyi acetate. 
Dried combined etliyiacetate extracts over sodium sulfate and removed solvents via 
xeduced pressure to obtain 0.95 g, of a brown oil. Passed this througli a 10 g. Vatijui ® 
silica gsl cartridge using 5% (2N ammonia in raetitanol):metiiylene chloride solvent 
5 system as an eiuant. Obtained 0,892g.of a brown oil (yield~34%). Not completely pure, 
butusedasisinnextreactioa. Mass spectrum (APCI): 256(M*+1). 




Preparation 4 

Synthesis of 6^-(4-methyI-|»iperaran-l-yl)-5,<>,7,8-tetrahydro-»aphthaJe^^ 
iO carfooxylte add dShydrocWoride 

Charged 100 mL round bottomed flask with 6-(4-Me{Jiyl-pipera2:in-l-yi)-5,6,7,8- 
tetrahydro-najdithalejie-2~cai-bomtri]e (0,791 g., 3,10 mmoles.), 9,0 nsl. water, and 1 1.0 
mL concentrated hydrochloric acid. Heated reaction mixtore with a lOO-llOX oil bath 
overnight Allowed to cool to room temperatui'e and filtered off the solid with a fretted 

15 funnel washing with water. Dried the solid in a vacuum oven at overnight 

Obtained 0.4945 g. Took mother liquors and removed some of the water via reduced 
pressure, stored in the fefrxgeratx>r for several weeks and collected a second crop of solid 
via vacviura filtration. Washed second crop -with water and dried in vacuum oven at 75°C 
overnight, Obtaiaed another 0.2S38 g. Combining the two catops of desired product gave 

20 0,7783 g. (yield=72%). Mass spectrum (APCI): 275 <M"+1) 
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Ejsainple 8 

tetrahydrG-naphtlialen-2-ylj-ittefhanoiie. 

5 Procedure B; Qtarged 4.0 mL glass vial witfa 6-(4-me£hyi-pipei"azm-l-yl)-5,6,7,S- 
tetxahydro-naphthalene-2-cattioxylic acid dihydrochloride (75.0 mg, 0.216 nmoles, 1.3 
eq.), 2,0 ml., methylene chloride, N~melbyl piperazuie (16,6 mg,, 0,166 mmoles, O.OI 84 
niL, LOO eq.), and trie&ylamine (43.7 mg., 0.432 nimoles, 2,6 eq.). Added N-cyciohexyi 
carbodiimide N-metliyl polystyrene HL (Novabiochem, ioadiiig~L92 nitiioies/g, >0.i72 
10 g., >0.332 Kimoles, >2.0 eq.) to the reaction nii,xture. Rotated leacdon vial at room 
temperature overnight. The next day, filtered off resm washing alternately witti 
methj^esne chloride and methaaoL Purified using a Biotage FLASH 25+M <S> cartridge 
(55 g. si.Hca gel) and elating vMi a (2N NH3 in MeOH);Ce2Ci2 stepwise ^adient- 
Obtained 5L5 mg. (yield=87%). Mass Spectrum (APCI): 357 <M^+l), 



Example 9 

(2-pyrrolidi»-l-yh«ethyl-pyrrolidm-t-yl)-meflia«one 



15 
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Ail opouiuoil^ pci tombed under mtrugen Cum ged 5 inL round boitotned flubk 
\Mi 1 [b (4-aiedH4-pu>eiai.n-l-yl>5,{>J,8-U'trahyri!0-napbtaaleu-2-_vl]-t2iiyiiohdu^^ 
yimethyi-pyiToliditt-l-y1)-metlianone (5i.5 mg„ 0,125 mmoles,, i .0 eq.) (See herein 
example 13) md LO niL aohydtous THF, Added 0.63 mh of 1.0 M lithium alumiaum 
3 hydride in THF to the ceaction mixture. Refluxed the reaction for 5 houm. Allowed to 
stir at room temperature for several days. Added. 0,25 mL water, 0.25 ml. 5N sodnira 
hydK>xide» aiwS 0.75 mL water. Filtered reaction mixture through a pad of Celite ® and 
i-emoved solvents mider reduced pressure to obtaiii 82.7 mg. Purified crude material 
using a Biotage FLASH 25+S €> cartridge (27 g. of silica gel) and a step wise (2N 
10 ammonia in metlianol):inetiiy.leiie chloride solvent gradient. Obtained 19.6 mg, 
(yieid=39%). Mass specU-um(APCI): 397 (M^+1). 




Example 10 



20 (Hex3hydro-pyrrolo[l.2-a]pyra/in-2-yl)-[6H4-mclhyi-piperazin-l-yl)-Sj6,7,8- 

tetrahydro-naplithaien-2-yl'}-metbanoue is prepared kom 6--(4-metliyl-piperaziii-I -yi)- 
5,6,7,8-tetrahydro-naphthaiene-2-carboxyMc acid dihydrochioride and Octal>ydro- 
pyrroio[L2-a3pyraz3ne in a manner substantially analogous to Procedure B (See herein 
Bxample 8). Observed mass 383 O^-i-l), 
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o 

Example 11 

6-<4-Methy{»pipera%in-l-y))-5,6;7^8»tetrahydro»napfatha]ene-2 
pyrroIidin-l-yl-ethyO-amidc is prepared itom 6-(4-inethyi-piperazm-l-yi)~5A7.8~ 
5 tetrahydro-naphthaiene-2-cai-boxylic acid dihydrodiloride and N-(2- 

aaamoettiyDpyrroiidine in a manner siibstaatially analogous to Procedure B (See herein 
Example 8). Observed mass 371 (Ivf +1). 




Example 12 

t6-(4-^fethyl-pjperaEin-l-yI)-5i,6,7,S-tetrahydro-naphthal«n-2-yU 
piperaxiii-l-yO-methanone is prepared from 6-(4-metiiyI-piperazm-l-yl)-5,6,7,8- 
tetraiiydro-ttapMialene-2-carboxyIic acid dihydrochloride and 1-phenyi-piperazine ma 
15 manner substantially analogous to Procedure B (See herein Example 8)- Observed mass 
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Example 13 



5 Syiithesis of |6K4-methyl-piperazin-l-yi)-556 J,S-tt%rahydro-n 
pyrmlidin4'ylmethyl-pyrrolidin-l-y0-m€thanone. 

Procedure C; Charged 25 inL round bottomed flask wMi 6-(4-mefliyl-piperazm~l-yi)- 
5,6,7,8-tetrahydro-naphilialeiie-2-carboxyiic acid dihydrocWoride (0,250g„ 
O.720n5iaoies., 1.00 eq.), 10 mL methylene chloride, (S)~(+)-l-(2-pyrroiidiayJmethyi)- 

10 pyETolidine (0.1 1 1 g., 0.720 mmoles., 1,0 eq.), l~hydimy-7-azabenzoti"teoleC0.0980 g., 
0.720 mmoies., LOO eq.), and N-ethylmoiphoIine (0.166 g., 1.44 mmoles., 2,00 eq.). 
Added l~(3-dm*ethylaH)inopropyl)-3-ethylcarbodi5mide hydrochioride <01145 g., 0.756 
miBoles., 1.05 eq,). Stirred at room temperature overnight. Tb& next day, removed 
solvents via reduced pressure. Partitioned reaction mixture between methylene chloride 

15 and saturated sodium bicarboimte solution. Exixacted two more times with mediylene 
chloride. Combined organic extracts and washed with water tliree times and with briiie 
one time. Removed .solvents via reduced pressnte to obtain 0.324 g. Purified using 
Biotege FLASH 25 M ® silica gel cartridge (55 g. of silica gel) and eiuting with 5% (2N 
ammonia in methanol) methylene chloride. Obtained 96.2 mg-(yield=32%) of desired 

20 jjroduct Mass spectrum (APCI): 411(M*+i). 




Exampte 14 
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16H'4-methyl-piiierazm-t-y!)-5f6J3-tetrahydr0-naphthalea-2-yl^^ 
ylmethjI-p3W»Iidm-l-jI)-methaiitonc is prepated from 6-(4-methy|-piperazin~l~yI)- 
5,6,73-tetrahj?d3X)~naphtiia]ene'2-carboxyIic acid diiLydrochloride mid (RH+)-:l-(2'- 
pycK>iidlnylmeti[jyi)-py£rolidine ia a maimer substantially analogous to Procedure C (See 
5 herein Examples 13). Observed mass 41.1(M'^+1). 



10 Synthesis otXSH2-IVrroiidia-l^vimethyl-pyiTolidm-l-yI)K5,6,7,S4et^^ 
naphthaieit-2-y}>]nethanone. 

Pr o ce dare l ); Charged S ml. glass vial with 5,6,7, 8-tetrahydro-2-napiithoic acid (150 
mg., 0.851 mmoles., 1.2 eq.), 6 mL of 5; 1:1 cMorofotm:acetonitri3e:t-butatwi. (SH+)-l- 
(2-pj'rrolidin5'lmettiyl)pyri-oiidine (109 mg., 0.709 irmMles., 1 .0 eq.)and 1- 

15 hydroxyben5!;otrlazole hydrate (143.8 mg., 1.06 mmole.*;, 1,5 eq,). Added N- 

cydobexyIcaii>oditiT.iideN'--methyipo1.yst\'ieiie HL (0.739 g., loadings 1.92 mmoles/g., 
2.0 eq,). Capped vial aiid rotated for two days. Added TriS'(2 •amiiioethyl)amine 
polyxtjiene (O.SI7g., loadiiig=4,34 irunoies/g., 5,0 eq.) and rotated reaction vial for 
several hours, Filtered off resin aiid concenti-ated mrder a stream of nitrogen. Purified 

20 crude material using a B iotage FLASH 40+M # cartridge (.1 OOg, of silica gel) aiid a (2N 
ammonia in methanol):methylene chloride solvent system. Collected 1S9.6 mg. 
.(yield=85%). Mass spectrum (Ai>CI); 313 (vf+l). 




Chiral 
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inethanone is prepared from (R)~(+-)-l-(2~pyrroiidinylmethyl)~pyn:oiidme in a mannei- 
5 ' substantiaOy a»aiogous to Procedure D (See herem Esainple 15). Observed mass 



(S)-(2-pyrroHdia»l-yimdliyl-pyrroUdin-l-yl)<5,6,7,S4etrahydro-naphtha^^ 
10 liiethane. 

ProeedureE: All operation perforaied under nitrogea. Charged round bottomed flask 
with {S)-(2-pyrroHdin- 1 -yimethyi-pyrrolidin- 1 -yl)-(5,6,7,8-tetrahydro~naphthaien-2-yl)- 
me&anone (100 mg,, 0.348 mmoles, LO ecj.) aad 2.0 mL anhydrous tetrahydrofbran. 
Added 0.6 mL IM iiiiiium aluminurat hydride m tetrahydrofuraa (0,576 mmoles, 1.8 eq.) 

15 and heated at reflux for several hours. Allowed to stir at room temperature over the 
wsekeud. Added 2,0g. of sodium sulfate decahydrate (Aldrich) and allowed to stir for 
several horns. Filtered the reaction mixture through a Ceiite ® pad and removed solvents 
under i-educed pressure. Obiained a crude yield of 0.1966 g. Purified a-ude witli Biotage 
FLASH 25+S ® cartridge (20g, of silica gel) and a step wise (2N ammonia in 

20 methanoI):metiiylene cMoride solveat gradient. Recovered 4X3 mg. {j'ieid=49%). Mass 
spectrum (APCi): 299(M++1) 




.Example ,17 



wo 20<»5:«)82S93 



i*CT/liS2005/005491 



-27- 



Chiral 
Example 18 

(R>(2-|>yrroMdin-l-ylmethyI-p>Trolidin4-yl)<5,6Jj84etrahy^ 
5 methane is prepared fix>m (R)-(2-Pyn:oHdm-l-ybne.thyi-pymjMra~l-yl)-(5,6,7,$- 
tetrahydro~iiaphthaI«jni~2~yl)-methanoiie in a manner substantially analogous to 
Procedttre E (See herein Example 17). ObsciTed iiiass 299(MV1). 
Tabtel: 



Number 


Stfuctee 






1 
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The pliannaceutical salts of the inveini on are typically formed by reacting a 
compouad of Formula I or II or HI with aa equimolat- or excess amount of acid or b^e. 
The reaciants are geaaeraiiy combined in a mutual solvent sudi as diethyiether, 
5 tetrahydiofuran, methanol, ethaaol, isopropanol, benzene, and the like for acid addition 
salts, or water, an alcohol or a chlorinated solveait such as didiloromcthanc foi' b^c 
addition salts. The salts normally precipitate out of solution within about one hour to 
about ten days and can be isolated by fUtration or other conventional methodsS. 
Acids osinmonly employed to fbnn pharmaceutical acid addition salts are 

10 inorganic acids such as hydrochloric acid, hydrobroinic acid, hydroiodic acid, sulftsric 
acid, phosphoric acid, and the like, and organic acids such as p-toiuencsuifomc, 
methaiiesulfoiiic acid, ethanesulfonic acid, oxalic acid, /^-broniopbeaiylsulfoiiic acicl, 
carbonic acid, succinic acid, citric acid, taitaiic acid, benzoic acid, acetic acid, and the- 
like. Preferred pliarmaceiitical acid addition salts are tliose formed with mineral acids 

15 such as hydrochloric acid, hydrobromic acid, and sutftiric acid, and those formed with 
(H-ganic acids such as maleic acidj tartaric acid, and methanesulfonic acid. 

Bases conuivoiiiy employed to form pharmaceutical base addition salts are 
inorganic bases, sudi as ammonium or alkali or alkaline earth metal hydroxides, 
carbonates, bicarbonates, and the like. Such bases useful in preparing the salts of this 

20 invention thm include sodium hydimide, potassium hydroxide, ammomum hydroxide, 
poiassiuin carbonate, sodium carbonate, sodimn bicarbonate, potassium bicarbonate, 
ealciimi hydroxide, calcium carbonate, and the like. The potassimn and sodimn salt 
forms are particularly preferred. 
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It should be recognized that tlie particular coiinterion forming a part.of any salt of 
tills invention is not of a critical nature, so long as the salt as a whole is 
pharmacologicaily acceptable and as long as the coimtetion does not contiibute midesired 
qualities to the salt as a whole. 
5 The optimal time for performiag the reactions of the Schemes and the Route can 

be determined by monttoriug the progress of the reaction via conventional 
chromatographic techniques. Furthermore, it is preferred to condu<A the reactions of tlie 
invention under an inert atmosphere, such as, for exampie, argon, or, particularly, 
nitrogeti. Choice of solvent is generally not critical so long as the solvent employed is 

10 inert to the ongoing reaction and sufficientiy vWlnbilizes the reactants to effect tJie desired 
reaction. The compounds are preferably isolated and purified before their use in 
. subsequent reactions. Some conipoiuidi may crystallize out of tlie reaction solution 
during their formation ai)d then collected by filtration, or (he reaction soivenl may be 
removed by extraction, evaporation, or decantation. The intermediates and final products 

15 of Formula 1 or II or III may be furtiier purified, if desired by common techniques such as ■ 
recrystallization or chromatography over solid supports such as sIHca gel or alumina. 

The skilled artisan will appreciate tiiat not all substiments are compatible with all 
reaction conditions. These compounds may be protected or modified at a convemmt point 
in the synthesis by methods well known in the art. 

20 The compound of Fonmila I or 11 or lil is preferably formulated in a unit dosage 

form prior to adniinislTation, Therefore, yet anotlier embodiment of the present invention 
is a pharmacetittcai composition comprismg a compc>uiid of Fomiula I or II or HI and one 
■ or more pharmaceiitically acceptable carriers, diluents or excipients. 

The present pharmaceiuical compositions are prepared by known procedures 

25 using weli-knowo and readily available ingredients. In making the formulations of tlie 
pi-esent invention, (fee active ingredient (Formula I or II or III compound) will usually be 
mixed witti a canier, or diluted by a carrier, or enclosed within a carrier which may be in 
the form of a capsule, sachet, paper or other container. When the carrier serves as a 
diluent it may be a solid, seiuisolid or liquid material that acts as a vehicle, excipient, or 

30 medium for the active ingredient. Thus, the compositions can be m the form of tablets, 
pills, powders, lozenges, sachets, cadiets, elixirs, suspensions, emulsions, solutioiK, 
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syrups, acro^^ol {as a soiid or in a liquid medium), soft and baid geiatia capsules, 
suppositories, steriie injectable soiutions and steriie packaged powdeis. 

Some examples of suitable carriers, excipients, and diluents include iactose, 
dextrose, sucrose, sorbitol, mannitol, starches, gum acacia, calcium phosphate, alginates, 
5 tragacanfe, gelatin, calcium silicate, microcrystaliiiie cellulose, polyvinylpyrrolidone, 
celMose, water synip, methyl cellulose^ me&yl and propylhydroxybeazoates, talc, 
magiiesium steatate and mineral oil. Hie formulations can additionally include 
lobricadng agents, wetting agents, emulsifying and suspending agents, preserving agents, 
sweetening agents or flavoring agents. The compositions of the invention may be 

10 formulated so as io provide quick, sustained or delayed release of the active ingredient 
after atteinistration to the piitient. 

The compositions of the present invention may be formulated in snstained release 
fomi to provide tiie rate controlled release of any one or more of the componeots or active 
ingredients to optimi?.ethe tlierapeutic effects, i.e., antihistaminic activity and the like. 

15 Suitable dosage forms for sustained release include layered tablets containing layers of 
varyiag disiutegration rates or controlled release polymeric matric^ impregnated with tlie 
active components and sh^ed in tablet form or capsules containing such imprecated or 
encapsulated porous polymeric matrices. 

Liquid form preparations include solutions, suspensions and emulsions. As an 
20 example may l>c nicniiovjed water or water-piopyleiie glycol solutions for parenteral 
injections or addition of sweetenei~s and opacifiers for oral solutions, suspensions and 
eiiiiilsions. Liquid form pjsparations may also include solutions for intranasal 
administration. 

Aerosol preparations suitable for inhalation may include solutions and solids in 
25 powder form, which may be in combination with a phamiaceutically acceptable earner 
sndi as inert, compressed gas, e,g. nitrogen. 

For preparing suppositories, a low melting wax such as a mixture of fatty acid 
giycerides such as cocoa butter is fim melted, and tibe active ingredient is dispei-sed 
homogeneously tlierein by stuxing or similar mixiag. The raoitea homogeneous mixture 
30 is then poured into convenient sized molds, allowed to cool and thereby solidify. 
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Also iiicluded are solid form preparatiom which are intended to be converted, 
shortiy before use, to liquid form preparations for either oral or parenteral administration, 
Such liquid forms include solutions, suspensions and emulsions. 

The confounds of the invention may also be delivCTable transdeiiually. The . 
5 transdermal compositions may take the form of creanis, lotions, aerosols and/or 

emulsions and can be incladed in a tmisdmnal patch of the matrix or leservoir type as a 
re conventional in the art for this purpose. 

Preferably the compound is administered orally. 

Preferably, the pharmaceutical preparation is in a unit dosage form. In such form, 
10 the preparation is subdivided into suitably sized nnlt doses conlainiji^ appropriate 
. quantities of the active components, ag., iin effective amount to adiieve tlie desired 
purpose. 

Tlie quantity of the inventive active composition in a unit dose of preparation may 
be generally vaiied or adjusted fi-om about 0.01 miiligrams to about 1,000 milligrams, 

15 preferably from' about 0.01 to about 950 milligrams, more preferably from about 0,01 to 
about 500 milligjrams, and typically from about I to about 250 miiligrams, according to 
tlie particular application. The actual dosage employed may be varied depending upon 
the patient's age, sex, weigiit and severity of the condition being treated. Such techniques 
are well known to tho.se skilled in the atl. Generally, the hmnm oral dosage form 

20 containing the active ingredients can be administered 1 or 2 time!; per day, 
ntUitv 

Compounds of Formula I or 11 or III are effective as histamine H3 receptor 
antagoniste or inverse agonists. More particularly, these compounds are seiective 
Mstaniine H3 receptor antagonists that have Httle or no affinity for histamine receptor 

25 GPRv53(H4R), Assd[ectiveantagom.sts,thecompoimdsofFormulaIor0orIII are 
useful in the treatment of diseases, disorders, or conditions responsive to the inactivation 
of the histamine H3 receptor, including but not limited to obesity and other eating-related 
disorders. It is postulated that selective antagonists of H3R will raise brain histamine 
levels and possibly lhat of other monoamines resulting in inhibition of food consuinption 

30 while miniraizmg peripherai consequences. Although a number of HSR antagonists are 
known in tlie art, none have proven to be satisfactory obesity drugs. There is increasing 
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evidence that histamine piays an impoitant role in energy iioirtoosta-<is. Histanime. auiing 
m a neuioteansniitter in tie hypoUiaiamus, suppressed appetite. HisUuiiiic 3i an ahmy^ 
ubiquitous amine found m many celi iypes and it binds to a famiiy of G protein-coupled 
receptoi-s (GPCRs). This family provides a mechanism by which histamine can elicit 
5 distinct celMar responses based on receptor disuibution. Both the HIR md H2R are 
widely distributed. H3R is primariiy expressed in the brain, notably in tiie thalamus ajid 
caudate nucleus. High density of expression of H3R was found in feeding caster of tlie 
brain. A novel histamine receptor GPRy53 has been recently identified, GPRv53 is 
found in high levels in peripheral white blood cells; only low levels have been identified 
10 in the brain by some investigators while others cannot detect it in th& brain. However, 
any drug discovery effort inidated around HSR must consider GPRv53 as well as tJie 
o&er subtypes. 

The inventive compouxids can readily be evaluated by using a competitive 
inhibition Scintillation Proxiinity Assay (SPA) based on a HSR binding assay using f3Hj 

15 a metliylbistainine as iigand. Stable ceil lines, including but not limited to HEK can be 
traiisfected with cDNA coding for H3R to prepare membranes used for the binding assay. 
"Hie teclmique is iiiustoted below (Preparation of Histamine Receptor Subtype 
Membmaes) for the histamine receptor subtypes. 

, Membranes isolated as described in (Prepararionj^f JH^^^ Receptor Subtyp e 

20 Membranes) wem used in a [35S jGTPxS fttnctional assay. Binding of [SSSJGTPjcS to 
nieinbranes bdicates agonist activitj.'- Compounds of tlie invention of Formula I or .11 or 
in were tested for their abihty to irJiibit binding in the presence of agonists. Alternately, 
the same trans.fet:ted c^ll lines were n.sed for a c.AMP assay \vherein H3 R agonists 
inhibited forskoiin-aetjvated synthesis of cAMP. Compounds of f orniiila I tfr M or III 

25 were tested for tlieir ability to permit forskolin -stimulated cAMP synthesis in tl>e 
presence of agonist. 

Prepar ation of Histamhie Rece ptor Subtype Membranes 
A. Pjsparatioa HIR membranes 

cDNA for the htmiaa histamine 1 recq>tor (HIR) was cloned into a mammalian 
30 expression vector containing fee CMV promoter (pcDNA3.1C4-), Ihvkogen) and 
transfected into HEK293 ceils usmg the FuGBNE Tranfection Reagent (Roche 
Diagnostics Corporation). Transfected cells were selected using G41S (500 M/ml). 
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Colonies that siu vived seiection were grovs-n and tested for histamine binding to cells 
grown in 96-we!l dishes usijig a scintillation proximity assay (SPA) based radioligand 
binding assay. Briefly, cells, represeiitiag individua! selected clones, were grown as 
confluent monolayers in 96"Well dislies (Costar Cleai- Bottotn Plates, #3632) by seeding 
5 wells with 25,000 ceils and growing for 48 honrs (37''C, 5% COj). Growth media was 
removed and wells were rinsed two times with PBS (minus Ca^"^ or Mg^"^. Fox total 
bindiiig, cells were assayed ia a SPA reaction containing 50mM Tris~HCL (a*;say buffer), 
pH 7,6, hag wheat germ agglutinin SPA beads (Amersham Pharmacia Biotech, 
#RPNQ0001), and 0.8nM ^H-pyrilamine {Nei-594, NEN) (total volume per well 200j.a). 

10 Astemizok (10.aM, Sigma #A6424) was added to appropriate wells to determine non- 
specific binding. Plates were covered with FasCal and incubated at room, temperature tbr 
•120 nunutes. Following incubation, plates were ceiitrifuged at l,000rpra (~800g) for 10 
minutes at room temperature. Plates were counted in a Wallac Triiux 1450 Miaobeta 
scintination counter. Several clones were selected as positive for binding, and a single 

15 clone (H1R40) was used to prepare membranes for binding studies. Cell pellets, 

^presenting -10 grams, were resuspended in 30mi assay bufier, inixed by vortexing, and 
centrifuged (40,000g at 4°C) for 10 minutes. The pellet resuspension, vortexing, and 
centrifugatlon was repeated 2 more times. The final cell pellet was resuspended in 30ml 
and bomogemzed with a Pol>tro.n Tissue Bomogenizer, Protein determinations were 

20 done using the Coomassie Plus Protein Assay Reagent (Pierce). Five micrograms of 
protein was used per well in tlie SPA receptor-binding assay. 
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B. Preparation H2R membranes 

cDNA for the bimian histamfee 2 receptor was cdoned, expressed and traosfected 
into HEK 293 cells as desaibed above. Histamine biadiiig to cells was assayed by SPA 
described above. For total binding, ceUs were assayed in a SPA reactiai containing 
5 50mM Tris-HCI (assay buffer), pH 7.6, Img wheat genu agglutinin SPA beads 

(Amersbam Pharmacia Biotech, #RPNQ0001X and 62m ^H-tiotidine (Net-688, NEN) 
(total volume per well = 200^1). Cimetidine (lO^M, Sigma #C4522) was added to 
appropriate wells to determine non-spedfic binding. 

Several clones were selected as positive for binding, and a single clone (H2R10) 
10 was used to prepaie membnmes for binding stxidies. Five micrograixis of protein was 
used per well in the SPA reeeptor-binding assay. 

C. Preparation of H3R membrane^s 

cDNA for the human histamine 3 receptor was cloned and expressed as described 
15 in (A. Preparation HIR mejinbranes), above. Transfected cells were $eled:ed using 04XB 
(500 pJmiX grown, and tested for histamine binding by the SPA described above. For 
total binding, cells were assayed in a SPA reaction described above containing 50mM 
Tris-HCL (assay buffer), pH 7.6, 1 mg whei\t germ agglutimn vSPA beads (AmershaTn 
Pharmacia Biotech, #RPNQ000i), ajid InM ( ^)-n-aIpha-iuethyniistamirie (NEN, 
20 NETi027) (total volume per well - 200u.i}. Tliioperimids was added to determine non- 
specific binding. Several clones were selected as positive for binding, and a single clone 
(H3R8) was used to prepare membranes for binding studies described above. Five 
micrograms of protein wa.^ used per well in the SPA receptor-binding assay. 

All compounds set forth in the examples exhibited affinity for the H3 receptor 
25 greater than 1 uM. Preferred compounds of the invention ejchibited affinity for the H3 
receptor greater than 200 nM. Most preferred compounds of the invention exhibit affinity 
for the H3 receptor greater than 20 nM. 

D. Preparation of GPRv53 Membranes 

30 cDNA for the human OPRv53 receptor was cloned and expressed as described in 

(A. Preparation HIR membranes), above. Transfected cells were selected, tested for 
histamine binding, and selected. HEiC293 GPRv53 50 cells were p'own to confiuency in 
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0\1HM,T12 supple-noi ;o \ .u^ 5 T US . \ 50^> '\^"ial O 118 and wa.-^hed with 

Doibccco\PBb fGiKcot ar.u n<-r^^.•MuO v^) vr.-^j^c^. ^ ^ oie homogenized with 
a Poiyti~ojn tissucniizer m hmdmg buifei , 5U niM 1 nt pli 7,5 Cell ly.sati.-'S, 5(t ug, wcio 
incubated in 96 well dishes with 3 xM (3H) Histamine and conipouiids m bmduig buffer 
5 for 2 hom& at room tempesatm-e, Lysates were filtered through glass fiber filters (Perkin 
Elmer) with a Tomtec ceil harvester. Filters were couated witti meh-cai scintiUator sheets 
(Perkin Elmer) in a Wailac Triiux 1450 Microbeta Scintillation counter for 5 minutes. 

■ Phannacological Results 
10 c.\MPELISA 

HEK293 H3RS cells prepared described above were seeded at a density of 
. ,50,0(X) ceils/well and grown ovemiglit in DMEM/F12 (Gibco) supplemented with 5 % 
FBS and 500 ug/ml G41 8. The next day tissue culture medium was removed and 
replaced ^vitli 50 \xi ceil culture medium containing 4 mM 3 -i$obutyI-i-methyixaiithine 
15 (Sigma) and incubated for 20 minutes at room temperature. Antagonist were added in 50 
pi cell ailtuie medium and incubated for 20 minutes at room temperature. Agonist 
R (-)ametliyMstffi(nine (RBI) at a dose response from IxlO'^** to 1x10"' M was then 
added to (he wells in 50 jil cell culture medium and incubated for 5 miriutes at room 
temperature. Then 50 pi of cell oilture niedimn containing 20 pM Forskolin (Sigma) was 
20 added to each well and incubated for 20 minutes at room temperature. Tissue culture 
medium was i-emoved and cells were iysed in O.IM HCl and cAMP was measured by 
ELIS A (Assay Designs, Inc.). 



l-35S:i GTPyES] Binding Assay 
25 Antagonist activity of selected compounds was tested for inhibition of [35S3 OTP 

y IS] binding to HSR membranes iii the presence of agonists. Assays were run at room 
temperature m 20 mlVI HEl'ES, 100 mM NaCl ,5 mM MgClj and 10 uM GDP at pH 7,4 

in a final volume of 200 u1 in 96-well Costar plates. Membranes isolated from H3RS- 
expressiiig HEK293 cell line (20 «g/wdl) and GDP were added to each well in a volume 
30 of 50 ]i\ assay buffer. Antagonist was tlien added to the wells m. a volume of 50 pi assay 
buffer and incubated for 15 minutes at room temperature. Agonist R(-)alpha 



WO2»05/(t82893 



PCm!SaH)5/(H>5491 



"39- 

me&ylhistamme (RBI) at ei&er a dose response ftom 1x1 (J^^^ to 1x10'^ M or fixed 
concentration of iOO nM were then added to the wells in a volume of 50 jll assay buffer 
and incubated for 5 mintttes at room temperature. OTP y [SSS] was added to each well in 
a volume of 50 |xl assay bitffei' at a fmal concentration, of 200 pM, followed by the 
5 addition of 50 pJ of 20 mg/mi WGA coated SPA beads (AmcTsham). Plates were counted 
in Wallac Trilux 1450 Microbeta schitillation counler for 1 imnute. Compounds that 
inhibited more tliaa 50% of the specific binding of radioactive Hgatid to the receptor were 
seiialiy diluted to dctemune a K[i j(nM), I hc results are given below for the indicated 
compound. 

10 Table 2; 



Example 


Ki (nM) 


3 


1.5 


6 


7.8 



To investigate die selectivity of tbe antagonists for the Mstamine receptors, a 
coinpetitive binding assay described above was perfotined. The ability of example 15 
(structure given above) to selecti vely inhibit binding to H3R, H1R, H2 and H4R was 
15 determined. Importantly, the identification of H3R-spec ji"ic antagonists titat do not bind 
tlxe newiy identified H4R was demonstrated. Until tlie present invention, most known 
H3R aiitagojiistt; also bom at H4R. As demonstrated in Table 3, example 15 did not 
inhibit binding H4R compared to H3R. 

Table 3 

20 Ki(aM) 



Compound 


H3R 


H4R 


HIK 


H2 


Example 15 


1.8 


> 20,000 


> 20,000 


> 17,809 



From tiie above description, one skilled in the ai t can ascertain tlie essential 
characteristics of tlie present invention, and without ds^arting firom the spirit and scope 
thereof J can make various changes and modifications of liie invention to adapt it to 
25 vaiious usages mxi conditions. Thus, other embodiments are also within the claims. 
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WHAT IS CLAIMED IS: 

i . A compound stmcturaliy represented by Fomiula I 




5 or phamiaceutjcatly acceptable saits thereof whesreia: 
-CONR3r4, 



— CHg 



10 R^is 

-Hydrogen; 
-NH-CCj-Cg) alkyi. 

-■NIi-(C-]"C4) alkylene-phenyl, 
-NM(C3-Cg)cycloaky!, 
15 ~NR3r4, 



-o 
-o, 

^vherein; 
20 r3 is hydrogen, 

<Ci.C4)aIfcyi, 
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-(C1-C4) alkyl, 

-(C I -C4) alkylene -phenyl, 
wherein r3 and r4 can cyclize to farm, togefeer with the nitrogea to which tliey 
are attached, a fi ve or six-membered mig, wherein optjonally one of the carbons 
of the ring formed by said nitrogen, , and R''^ , is replaced by a nitrogen or 
oxygen, and wherein said ring is optioKally farther substituted by 
and 

r5 is hydrogen, 

-(Ci~C4) alkyt wherein optionally forms a 3 to jfive membered ring 
with the nitrogen contaiiimg ring to which it is attached, 
-(CX-C4) aikyiene -N-pyrrolidinyi, 
-(Ci-C4) alkylene -N- piperidinyl. 
2; A compound structurally represented by Formula It 

0.1) 

or pharmaceutically acceptable salts thereof wherein: 

Z is -carbonyl-, or --CH2-, 

R2is 

-Hydrogen, 

-NH-(Ci-C6>alk}l, 

~NH- ( C I ■ C4> alkyieae-phenyl, 

-NHfC3~C&;cycloakyl, 
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~o, 

wherein; 

r3 is hydrogen, 

.<Ci-C4)alkyi, 

-(Cj -C4) alkyieae -phenyl, 
wherein and can cyclize to fonn, together with the nitiogea to vMch &.ey 
are attadied, a five or six-membered ring, wheiem optionally oae of the carbons 
of the ring forraed by said nitrogen, R^, and R'^ , is replaced by a nitrogen or 
oxygen, and wherein said ring is optionaily further substituted by R^, 
and 

R'^ is hydrdgen, 

~<C i ~C4) alkyl, wherein opttotially forms a 3 to five membered ring 
with the niti-ogen containmg ring to which it is attached, 
-(CX-C4) aifcylene ~N-pyrroIidinyl, 
-(C1-C4) alkylene -N- piperidinyL 

3. The compound of claim 1, wherein is CONR^R"^ , and and R'^ cyclize to 
form, together with tlie rdtrogen to wMdi tiiey are attached, a five membered ring, 
and said ring is forther substituted by -CH2~ pyrrolidinyi< 

4. The compound of claim 1 , wherein R^ is CI-l2^'^J^'* » and R-^ and R** cyclize to 
form, together with the nitrogen to which t!iey are attached, a five membered ring, 
and said ring is further substituted by -CH2- pyn'olldinyL 

5. Hie compound of claim 3 wherein is N R^R'*, and R3 and r4 cyclize to form, 
together with the nitrogen to which tiiiey are attached, a five membered ring. 

6. The compound of claim 4 wherein R^ is N R^R^, and and R'^'^ cyclize to form, 
togetliex with the nitrogen to which they are attached, a five inembered ring, 

7. The ccjmpound of claim 1 , further lepi eseiited by any one of formula (Example 1) 
to (Example IS) selected from the group consisting of: 
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or a pbarmaceuticaily acceptable salt or solvate thereof. 

8. A pharmaceutical composition which comprises a compound of any of claims 1-7 
and a phamiaceuticfiily acceptable caixier. 

9. A method for treatment or prevention of a cognitive disorder which comprises 
adtniiiistering to a subject in need of such treatment or prevention an effective 
amoynt of a compound of any of Claims 1-7. 

10. The tnethod of Claim 9 wherein the antagonist is a pharmaceutical composition of 
claim 8. 

11. A method for treatment or prevention of obesity which comprises administering to 
a subject in need of such teeatmeoat or prevention an effective amount of a 
compound of any of Claims 1 -7 . 
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• 12, The method of Claim 1 1 wherein the antagonist is a pliarmaceutical composition 
of claim 8. 

13 . A metiiod for treatment or prevention of a wakefulness disorder wliich comprises 
administering to a subject in need of such treatment or prevention an effective 
amount of a compound of any of Claims 1-7. 

14. The method of Claim 1 3 wherein the antagonist is a pharmaceutical composition 
of claim 8- 

15. A metiiod for treatment or prevention of a disorder or disea'se in which iiTliibition 
of l3fie Mstamine H3 receptor has a beneficial effect which comprises 
admmistering to a subject in need of such treatment or prevention an effective 
amount of a compound of any of claims 1-7. 



